The buzzword in the area of standardized test methods is harmonization (making test methods the same in different parts of the world). As discussed in the last issue of the INJ, there are any number of standards setting organizations worldwide. Each organization has its own process for evaluating and adopting test methods.
TANDEC Schedules Conference
The ninth annual TANDEC Conference will be held November [10] [11] [12] 1999 Attendees will receive concise and practical information on new nonwoven products and markets, and gain a firm understanding of the latest technological advances in meltblowing, spunbonding and related processes.
TANDEC Conferences feature a broad cross section of speakers, who combine the best aspects of industry, academia and the consulting sphere. Professionals in nonwovens R&D, marketing, production and management will benefit by attending this conference. For additional conference information please meet us in cyberspace at: http://web.utk.edu/tancon. For conference schedule: http://web.utk.edu/tancon/program.html. For registration info: http://web.utk.edu/tancon/registra.html.
July. It is important to note that this new system would be on an individual test method basis. Any communication and cooperation between ASTM and ISO must be considered a step in the right direction toward harmonization. Additional standards are also being prepared for subcommittee review, including the selection of the appropriate shoreline cleaning techniques and the classification of shoreline types, along with definition and delineation of cleanup materials. Comments in regards to these and other shoreline cleanup standards are also invited.
In view of the fact that meltblown oil sorbants constitute one of the major resources for this activity, a significant contribution from this segment of the nonwovens industry is expected. For further information or to participate in the preparation of these standards, the ASTM contact is Robyn Zelmo, 610-832-9717; Fax: 610-832-9666; rzelmo@astm.org.
Cellulose Aging Study
An interesting research project has been initiated by The American Society for Testing and Materials (ASTM). This will involve a century-long study of the effects of natural aging on printing and writing papers. A total of 15 experimental paper types will be stored in volume form by 10 North America universities and government agencies. Normal storage conditions as encountered in a typical library stack will be involved. Samples will be withdrawn from the specimens at various time intervals to follow the changes with time. A century may seem like a long time to wait for results, but it was decided that accelerated aging studies need to be cross-checked toward the formaldehyde problem. This committee has carried out an aggressive program focused on developing useful facts and technology, while dispelling myths and bias. Status reports of this effort were provided in 1995 and the results of a Round Robin testing exercise were provided in 1996.
This committee recently completed a major phase of their work and has provided a definitive status report on the extensive effort expended. This report was circulated as a separate paper at the recent TAPPI Technical Conference (March, 1999), although it was not presented verbally. This summary report was prepared by the three leaders of the Sub-committee efforts: Michele Mlynar (Rohm and Haas Company); Tom McNeal (Borden, Inc.) and S.J. Wolfersberger (Owens Corning Fiberglas). However, because of the seminal nature of the report, wider circulation is certainly justified.
What follows is an abstract of this report, prepared to provide insight into the essentials and conclusions of the report.
The objective of the "Formaldehyde Testing Task Force" was to review available methods for the measurement of formaldehyde for nonwovens, and to agree on industry measurement standard. The committee identified three areas for formaldehyde measurements related to the nonwoven manufacturing process:
Binders: water-based emulsions, phenol-formaldehyde resins, melamine-formaldehyde resins, and urea-formaldehyde resins.
Stack Emissions: ducts, ventilation systems, venting stacks and other process sources.
Nonwoven Products: formaldehyde content, evolution from disposable, durable and industrial nonwoven products.
Each area was assigned to a committee which reviewed different test methods used by various segment of the industry. These various test methods were evaluated by establishing test criteria and comparing the different methods against these criteria. This report summarizes the formaldehyde test methods evaluated for these three different industry segments.
The committee found that a single method cannot be recommended for each industry segment, but that several methods can often be considered for each segment. This report can be summarized as follows:
Binders: For water-based emulsions, the ASTM Method (#PS-94-4/#D 5910-96) and the AC Method (#AC-7) were examined. The ASTM method has been approved by ASTM and other groups, performs very well, and can be recommended without further evaluation. It is somewhat more complex and more expensive. The AC Method is limited to low pH emulsions. The ASTM Method is preferred.
Phenol-Formaldehyde resins were evaluated by three methods (ISO #9397; #IR-038-05; #M2221.2), all of which use the same analysis mechanism. The methods differ by endpoint pH determination method, inclusion of calibration or blank procedures, and certification. All three methods are more or less equivalent in their results. The ISO (International Standards Organization) Method has industry certification and is the basic recommendation..
Melamine-Formaldehyde resins were only analyzed by the Method with actual experience. However, the researchers who are initiating the project will not be waiting around for the results (#ADCH-0188). This method was selected as the resin has a high pH and requires initial neutralization, which is provided for in the method. This method is very similar to the urea-formaldehyde method, after the neutralization step. It is considered to be quite comparable to the UF methods. It provides satisfactory results.
Urea-Formaldehyde resins were subjected to four test methods (#ADCH-0184; #M2221.1; #ACDH-0185; A.P.#32), all of which were based on the same chemistry. Because of the possibility of unwanted hydrolysis of the resin, the methods are rather sensitive to operator technique. All four variations are considered valid and are quite comparable.
Recommendations for using the methods studied are provided. Suggestions on calibrating the analysis, potential sources of error and variation, an indication of precision, etc. are offered for some of the methods.
Stack Emissions:
In this category, five test methods were reviewed, but no recommendations were made, as no Round Robin tests have been conducted so far.
The analytical methods considered included the following:
Chromotrophic Acid: Samples are collected in impingers, usually with aqueous 1% sodium bisulfite as the impinger collection solution. Normally, an EPA Method 5 train is used with a heated filter and probe ahead of the impinger sampling train. Impinger samples are analyzed by the chromotropic acid method, forming a purple color proportional to formaldehyde concentration, which is measured in a spectrophotometer at a wavelength of 580 nm.
Dinitrophenylhydrazine Method: Samples are collected in impingers, usually using saturated 2,4,DNPH (dinitrophenylhydrazine) in aqueous 2 NHCl as the impinger collection solution. Normally, an EPA Method 5 train is used with a heated filter and probe ahead of the impinger sampling train. Impinger samples are extracted with methylene chloride, and the extracts are analyzed by liquid chromatography. The chromatographic separation is usually optimized so that a variety of aldehydes and ketones can be determined in a single analysis.
Pararosaniline: Samples are collected in impingers, using high-purity water as the impinger collection solution. Normally, an EPA Method 5 train is used (without a filter) and probe ahead of the impinger sampling train. Impinger samples are analyzed by the pararosaniline method, forming a purple color proportional to formaldehyde concentration, which is measured in a spectrophotometer at a wavelength of 570 nm.
Fourier-Transform Infrared Spectro-scopy: Measurements are made directly on the stack gas, by passing an infrared beam across the stack (in-situ), or by extracting a portion of the gas into a cell. High-resolution infrared spectra are obtained, and interfering spectral features (from compounds such as water, carbon dioxide, etc.) are subtracted from the spectra. The amount of formaldehyde can then be calculated by comparison to a stored reference spectrum of a formaldehyde standard.
Acetylacetone: Samples are collected in impingers, using high-purity water or 10% methanol in water as the impinger collection solution. Normally, an EPA Method 5 train is used with heated filter and probe ahead of the impinger sampling train. Impinger samples are analyzed by the acetylacetone method, forming a yellow color proportional to formaldehyde concentration, which is measured at a wavelength of 412 nm.
It is suggested that Round Robin testing is appropriate in this sector, along with a further study of Head Space/Gas Chromotography/Mass Spectography Detection (GC/MS) Method.
Nonwoven Products: In this industry sector, a total of 10 test methods were submitted and reviewed, including the following:
AATCC Sealed Jar Test #112-1993: This method is used for nonwovens and other textiles employed in the industry. It measures the free formaldehyde plus some of the bound formaldehyde in a fabric.
Tube Furnace Method: This method is specific for urea-formaldehyde and glass mat products. With HPLC development properly carried out, it is very specific for formaldehyde.
Japanese Ministry Ordinance Article #4, Legislation #112, 1973: This method measures the free formaldehyde in a sample, but under some conditions can generate analyte from bound formaldehyde. The method is required for any imports into Japan. It is also growing in use as a standard method for the baby wipe industry.
Chamber Test: This method is used by the wool industry to measure the formaldehyde emission from wool dust particles. It is a dynamic test that could be adapted for nonwovens, but required further development work.
Head Space/GC/MS: Further work is required to assess the value of this method in comparison to other methods.
LC Pre-Derivatization (High Pressure Liquid Chromatography, HPLC/Nash): This method uses high pressure liquid chromatography to separate the free formaldehyde from the other components, followed by post column derivatization with Nash reagent and visible absorbence detection. It is a method under development, so is not appropriate at this time for a standard.
MITI JIS-L1041-1960: This method is the forerunner of the present Japanese Law 112-1993 and has been replaced by the more recent method. It is not recommended.
KCN Method: This method was not recommended and is not being further studied.
Shirley Institute Test: This test was developed many years ago; it is not recommended and will not receive further work.
The first six method were subjected to further evaluation and rated for characteristics and appropriateness, as summarized above.
It is hoped that individuals who have a definite interest in this report and topic will pursue the matter further. For those who would like to learn more about this project, or make comments on the report and the committee's activities, or to study the material further, a copy of the report can be obtained Allen, callen@inda.org; INDA, P.O. Box 1288, Cary, N.C. 27513; 919-233-1210 919-233- , ext. 114, Fax 919-233-1282 .
The editors wish to express their appreciation to Mr. Allen for agreeing to develop and edit this column.
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